Notch1 activation promotes renal cell carcinoma growth via PI3K/Akt signaling.
Both the Notch1 and PI3K/Akt pathways are aberrantly activated in clear cell renal cell carcinoma (CCRCC) and involved in the tumorigenesis. The aim of this study was to test our hypothesis that elevated Notch1 signaling activity exerts its growth-promoting effects via the PI3K/Akt pathway in CCRCC. To investigate the relationship between the two pathways, we enhanced and suppressed the Notch1 activity respectively in a CCRCC cell line through diverse means, and then evaluated ensuing phosphorylated Akt (pAkt) levels. To further study their collaboration in promoting tumor growth, cell proliferation assay, colony formation assay and cell cycle analysis were conducted under several different conditions. Immunostaining of the tissue microarrays was used to determine whether the phenomena we observed also existed in vivo. The results showed that Notch1 signaling was activated in CCRCC tissue samples and cell lines. Notch1 activation increased CCRCC cell proliferation, enhanced anchorage-independent growth, and accelerated G1/S cell cycle progression. Such effects of the Notch1 signaling were, at least in part, mediated by the PI3K/Akt pathway. Correlations between Notch1, pAkt and Ki-67 protein levels in tissue microarrays reinforced our in vitro findings. Taken together, the current study established a functional link between the Notch1 and PI3K/Akt pathways in CCRCC.